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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a pneumatic tire and relates to the pneumatic tire which 
reduced the left right wheel difference of the horizontal fluctuation force which the load fluctuation by 
the irregularity of a road surface becomes a cause, and is especially generated at the time of high-speed 
rectilinear-propagation transit, ' 
[0002] 

[Description of the Prior Art] Usually, even if a pneumatic tire rolls by SA(slip angle) =0, the lateral 
force which turns to left-hand side to a travelling direction by the ply steer is generated, and a vehicle 
cannot go straight on in this condition. For this reason, it has the angle of slide (B. S.A:body slip angle) 
which has a car body in the state of actual rectilinear propagation, and the condition that resultant force 
of a left right wheel serves as zero is maintained, and it is exercising. 

[0003] At this time, under the effect of this B.S.A, a left wheel causes the deformation pulled inside 
from tiie car-body outside, and, thereby, the pressure distribution in a tire road surface incline toward the 
car-body outside half section. Conversely, in the right wheel, the pressure distribution in a tire road 
surface incline toward the car-body inside half section. 

[0004] If the increment in a load by road surface irregularity occurs here, car body outside, the 
increment of the load will also incline toward the car-body inside, and, as for a left wheel, will generate 
a right wheel. However, a car-body outside is a part which has generated the force of a car-body outside 
by wiping within a road surface, and it is the part to which the car-body inside has generated the force of 
the car-body inside by wiping within a road surface conversely. For this reason, if the bias of outer 
inside is in the increment in a load, a bias will arise also in the increment in lateral force, the lateral- 
force fluctuation of car-body outwardness of a left wheel is large, and the imbalance that the sense 
lateral-force fluctuation in a car body is large produces a right wheel small [ lateral-force fluctuation of 
car-body outwardness / right wheel ] . 

[0005] Although it becomes the cause in which resultant force of the fluctuation force on either side it is 
weak in this amount of imbalance disturbs a car-body travelling direction and rectilinear-propagation 
nature is worsened, the actual condition was not able to examine how it not to become clear that the left 
right wheel difference of the horizontal fluctuation force determines rectilinear-propagation nature 
conventionally, therefore to improve it. 
[0006] 

[Problem(s) to be Solved by the Invention] It is the object to offer the pneumatic tire vMch this 
invention reduced the left right wheel difference of the horizontal fluctuation force in consideration of 
the above-mentioned data, and was excellent in rectilinear-propagation stability. 

[0007] ^ 

[Means for Solving the Problem] The pneumatic tire of inventioii according to claim 1 is characterized 
by bein g isolated to tire radius inboard a s the tr ea d la nd part fron t face located in the medium ofjJread„ 
3>iniQejiter^arge:an^^ 
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which extends in a tire hoop direction goes to a shoulder side from a pin centerjarge side to the curve 
which envelops the whole tread front face on a tire cross section in the tire-tread section. 
[0008] Therefore, in the pneumatic tire of this invention according to claim 1, since the bias to the 
shoulder of the ground-plane load burden under the effect of B.S.A can be decreased, the touch-down 
load burden of the tread land part which exists in the medium of a shoulder from a pin center,large can 
be biased toward a pin center,large side, and the imbalance of the amount of lateral -force fluctuation at 
the time of load fluctuation of a left right wheel can be decreased. Consequently, the left right wheel 
difference of the horizontal fluctuation force contracts, and high-speed rectilinear-propagation 
performance-traverse ability improves. 

[0009] The pneumatic tire of invention according to claim 2 has the lug slot which divides into a hoop 
direction the tread land part classified by the hoop direction slot which extends in a tire hoop direction, 
and the tread land part located in the medium of a tread pin center,large and the shoulder section among 
these tread land parts, and extends in the tire-tread section, and is characterized by the ratio of said lug 
slot to said tread land part increasing as it goes in the direction of a shoulder from a pin centerjarge side. 

[00 1 0] Therefore, in the pneumatic tire of this invention according to claim 2, since the bias to the 
shoulder of the ground-plane load burden under the effect of B.S.A can be decreased, the touch-down 
load burden of the tread land part which exists in the medium of a shoulder from a pin center,large can 
be biased toward a pin center,large side, and the imbalance of the amount of lateral -force fluctuation at 
the time of load fluctuation of a left right wheel can be decreased. Consequently, the left right wheel 
difference of the horizontal fluctuation force contracts, and high-speed rectilinear-propagation 
performance-traverse ability improves. 

[001 1] The pneumatic tire of invention according to claim 3 is characterized by increasing as it has the 
lug slot which divides into a hoop direction the tread land part classified by the hoop direction slot 
which extends in a tire hoop direction, and the tread land part located in the medium of a tread pin 
center,large and the shoulder section among these tread land parts, and extends in the tire-tread section 
and the channel depth of said lug slot goes to a shoulder side from a pin center,large side. 
[00 12] Therefore, in the pneumatic tire of this invention according to claim 3, since the bias to the 
shoulder of the ground-plane load burden under the effect of B.S.A can be decreased, the touch-down 
load burden of the tread land part which exists in the mediuni of a shoulder from a pin center,large can 
be biased toward a pin center,large side, and the imbalance of the amount of lateral-force fluctuation at 
the time of load fluctuation of a left right wheel can be decreased. Consequently, the left right wheel 
difference of the horizontal fluctuation force contracts, and high-speed rectilinear-propagation 
performance-traverse ability improves. 

[0013] The pneumatic tire of invention according to claim 4 is prolonged in a tire hoop direction in the 
tire-tread section, and is characterized by the center line of the hoop direction slot which divides a tread 
land part leaning to a shoulder side to the tire radial. 

[0014] Therefore, in the pneumatic tire of this invention according to claim 4, since the bias to the 
shoulder of the ground-plane load burden under the effect of B.SA can be decreased, the touch-down 
load burden of the tread land part which exists in the medium of a shoulder from a pin center,Iarge can 
be biased toward a pin center,large side, and the imbalance of the amount of lateral -force fluctuation at 
tiie time of load fluctuation of a left right wheel can be decreased. Consequentiy, the left right wheel 
difference of the horizontal fluctuation force contracts, and high-speed rectilinear-propagation 
performance-traverse ability improves. 

[0015] The inside of the tread land part into which the pneumatic tire of invention according to claim 5 
was classified by the hoop direction slot which extends in a tine hoop direction in the tire-tread section. 
As it goes to a shoulder side from the pin center,large side to the curve which envelops the whole tread 
front face on a tire cross section on the front face of a land part located in the medium of a tread pin 
center,large and the shoulder section The amount alpha of isolation to tire radius inboard It is betao 
about the ratio in betai and a shoulder edge in-the ratio in^^^^^^ side edge^:o said tread land - - — 

^art of^the lug slot which^^ 
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reduction ratio beta=(l-betao)/at the time of carrying out (1-betai), the pin center,large side edge depth 
of said lug slot - gammai and the shoulder side edge depth - gammao ** ~ lug channel depth change 
ratio gamma=gamma i/gammao when carrying out The hoop direction slot tilt angle theta by the side of 
the shoulder to the tire radial of the center line of the hoop direction slot said whose tread land part is 
pinched It is characterized by being alike and bias characteristic R=l-1.25alpha-(l-beta)-(l-gamma)- 
0,017 and theta of the touch-down load burden in said based tread land part being in the range of 0.3- 
0.7. 

[0016] Therefore, in the pneumatic tire of this invention according to claim 5, since the bias to the 
shoulder of the ground-plane load burden under the effect of B.S. A can be decreased, the touch-down 
load burden of the tread land part which exists in the medium of a shoulder from a pin center,large can 
be biased toward a pin center,largc side, and the imbalance of the amount of lateral -force fluctuation at 
the time of load fluctuation of a left right wheel can be decreased. Consequently, the left right wheel 
difference of the horizontal fluctuation force contracts, and high-speed rectilinear-propagation 
performance-traverse ability improves. 
[0017] 

[Embodiment of the Invention] One operation gestalt of the pneumatic tire of this invention is explained 

according to drawing 1 - drawing 10 below. 

[0018] As shown in drawing 1 , four hoop direction slots 14 which extend along a tire hoop direction are 
formed in the tread 12 of the pneumatic tire 10 of this operation gestalt, and the tread land parts 16, 18, 
and 20 are classified in order by these hoop direction slots 14 from the tread pin center,large CL towards 
the shoulder section to the tire cross direction. Moreover, two or more lug slots 22, 24, and 26 which 
divide each tread land parts 16, 18, and 20 into a hoop direction, and extend toward the shoulder section 
from the tread pin center,Iarge CL are formed along the tire hoop direction, respectively. 
[0019] To the tire cross direction, the lug slot 24 of right and left centering on the tread pin center,large 
CL inclines toward the direction (tire hand of cut) of arrow-head A, or its opposite direction, and 
extends from the edge side of the tread land part 16, and the lug slot 26 on on either side inclines toward 
the adjoining dip direction and adjoining opposite direction of the lug slot 24 on either side. 
[0020] moreover, in the pneumatic tire 10 of this operation gestalt As shown in drawing 2 , surface 18A 
of the tread land part 18 located in the medium of the tread pin center,large CL and the shoulder section 
among each tread land parts 16, 18, and 20 To the curve M which envelops the whole tread front face on 
a tire cross section, it is isolated to tire radius inboard (lower part of drawing 2 ) as it goes to a shoulder 
side (right-hand side of drawing 2 ) from the tread pin center,large CL side (left-hand side of drawing 
2 ), and the amount of isolation serves as alphamm. 

[0021] Moreover, in the pneumatic tire 10 of this operation gestalt, as shown in drawing 1 , the ratio of 
tiie lug slot 24 to the tread land part 18 is increasing as it goes in the direction of a shoulder from a pin 
center,large side. In addition, if the ratio in a tread pin center,large CL side edge is made into betai =c/ 
(c+d) and the ratio in shoulder one end is made into betao =b/(a+b), the land part reduction ratio beta 
v^ll become beta=(l-betao)/( 1-betai). 

[0022] Moreover, in the pneumatic tire 10 of this operation gestalt. it is increasing as are shown in 
dmMngJ. and the channel depth of the^ug slo t 2^Roes to shoulder side 24B from tread pin center,large 
CL side 24A. In addition, it is gammao about gammai and the shoulder side edge depth in the pin 
cehter,large side edge depth of the lug slot 24. The lug channel depth change ratio gamma when carrying 
out is gamma=gamma i/gammao. It becomes. 

[0023] hoop-direction slot tilt-angle theta (deg) Moreover, by the tread 12 of the pneumatic tire 1 0 of 
this operation gestalt, as shown in drawing 4 , the center lines SI and S2 of the hoop direction slot 14 
whose tread land part 18 is pinched lean to the shoulder side (right-hand side of drawing 4 ) to the tire 
radial. 

[0024] Furthermore, in the pneumatic tire 10 of this operation gestalt, it is set up, respectively so that 
bias characteristic R=l-1.25alpha-(l-beta)-(l-gamma)-0.017 and theta of the touch-down load burden in 
— — ^th e^tr eadJand-partJS-based-on-^di-Qfthese^^^^ 
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In order to confirm the effectiveness of [example of trial] this invention, the following data were 
measured with the example tire to which this invention was applied. 

[0025] R=F0/F1 is made into the bias characteristic R of the touch-down load burden in a tread land 
part, it is shown in drawing 2 - as - the ratio of the value FO by the side of the shoulder of the ground 
pressure hoop direction integral value in the tread land part 18, and the value Fl by the side of a center - 
As shown in drawing 6 , the bias characteristic R of the touch-down load burden in a tread land part If 
relation with the ground pressure core movement magnitude to the migration characteristic S, i.e., the 
touch-down width of face, of a load-center location of the whole road surface is measured, the hit where 
near and the bias characteristic R are [ the migration characteristic S ] below 70% to the migration 
characteristic S will become fixed at 4% of abbreviation at 0%, and effectiveness will be saturated, so 
that the bias characteristic R is close to 100%. 

[0026] Moreover, if relation with the wear energy E as an index of partial wear nature when a ground 
pressure difference is in the bias characteristic R of the touch-down load burden in a tread land part and 
a tread land part is measured as shown in drawing 5 , at 100 - 70%, the wear energy E will increase and 
it will be easy to carry out partial wear of the bias characteristic K If the bias characteristic R 
furthermore falls, the wear energy E will decrease and the bias characteristic R will become [ the bias 
characteristic R / the wear energy E in about 50% ] equivalent to the wear energy E in 100%, further - 
the bias characteristic R - if it becomes small, since it continues decreasing and wear in the high part of 
** becomes quick at reverse, it will become easy to carry out partial wear of the wear energy E too. 
[0027] As for the proper value of the bias characteristic R of these to a touch-down load burden, it is 
ideally desirable to consider as 30% - 70% of range as realistic range 50%. 

[0028] In addition, the effect of the bias characteristic R on the touch-down load burden of the amount 
alpha of isolation, the land part reduction ratio beta, the lug channel depth change ratio gamma, and.the 
hoop direction slot tilt angle theta What was measured, respectively is drawing 7 -10. From these 
measurement results to alpha Bias characteristic R=l-1.25alpha-(l-beta)-(l-gamma)-0.017 and theta of 
a touch-down load burden by setting it as the range of 0,3-0,7 as a combination factor of beta, gamma, 
and theta The tire (for all, tire size is 225/50R16) of the examples 1, 2, and 3 of a comparison which 
were [ that it is hard to carry out partial wear ] excellent in rectilinear-propagation stability and which 
are shown, for example in a table 1 is obtained. 
[0029] 
[A table 1] 





m 


mmi 


mM2 


imm3 


a 


0 


OA 


0.2 


0 


B 


LO 


0.9 


1.0 


0.9 


7 


LO 


1.0 


0.8 


1.0 


e 


0 • 


0* 


10 • 


20 " 


R 


1.0 


0.4 


0.38 


0.56 




6.5 kg 


1.7 kg 


2.6 kg 


4.6 kg 
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With this table 1, with a "right-and-left strange power difference", after giving a body slip angle and CA 
angle (camber angle), respectively and making it roll by the load to left right wheel conditions at the 
time of a stationary, transit is once stopped and the diff'erence of F (ground pressure hoop direction 
integral value) before and behind the increment in a load when carrying out the increment of the load in 
constant value (here, 50kg being used) in that condition is measured. Then, it is the value which 
computed resultant force of this difference in right-and-left conditions. 

[0030] Moreover, "organic-functions assessment" is the assessment ran so that a fixed straight line 
might be traced, and the driver made relative evaluation on fluctuation of the sense of the vehicle at that 
time, and fluctuation of ****, and it made [ whose direction with little fluctuation of the sense of a 
vehicle and fluctuation of **** was good, namely, / niany ] mark. 
[0031] 

[Effect of the Invention] Since the pneumatic tire according to claim 1 to 5 was considered as the above- 
mentioned configuration as explained above, it has the outstanding effectiveness of excelling in 
rectilinear-propagation stability it being hard to carry out partial wear. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are hot translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pneumatic tire characterized by being isolated to tire radius inboard as the tread land part 
front face located in the medium of a tread pin center,large and the shoulder section among the tread 
land parts classified by the hoop direction slot which extends in a tire hoop direction goes to a shoulder 
side from a pin center,large side to the curve which envelops the whole tread front face on a tire cross 
section in the tire-tread section. 

[Claim 2] The pneumatic tire with which it has the lug slot which divides into a hoop direction the tread 
land part classified by the hoop direction slot which extends in a tire hoop direction, and the tread land 
part located in the medium of a tread pin centerjarge and the shoulder section among these tread land 
parts, and extends in the tire-tread section, and the ratio of said lug slot to said tread land part is 
characterized by increasing as it goes in the direction of a shoulder from a pin center,large side. 
[Claim 3] The pneumatic tire characterized by increasing as it has the lug slot which divides into a hoop 
direction the tread land part classified by the hoop direction slot which extends in a tire hoop direction, 
and the tread land part located in the medium of a tread pin center,large and the shoulder section among 
these tread land parts, and extends in the tire-tread section and the channel depth of said lug slot goes to 
a shoulder side from a pin center,large side. 

[Claim 4] The pneumatic tire characterized by the center line of the hoop direction slot which extends in 
a tire hoop direction in the tire-tread section, and divides a tread land part leaning to a shoulder side to 
the tire radial. 

[Claim 5] The inside of the tread land part classified by the hoop direction slot which extends in a tire 
hoop direction in the tire-tread section, As it goes to a shoulder side from the pin center,large side to the 
curve which envelops the whole tread front face on a tire cross section on the front face of a land part 
located in the medium of a tread pin center,large and the shoulder section The amount alpha of isolation 
to tire radius inboard It is betao about the ratio in betai and a shoulder edge in the ratio in the pin 
center,large side edge to said tread land part of the lug slot which divides said tread land part into a hoop 
direction, and extends. Land part reduction ratio beta=(l-betao)/at the time of carrying out (1 -betai), the 
pin center,large side edge depth of said lug slot ~ gammai and the shoulder side edge depth — gammao 
** - lug channel depth change ratio gamma-gamma i/gammao when carrying out The hoop direction 
slot tilt angle theta by the side of the shoulder to the tire radial of the center line of the hoop direction 
slot said whose tread land part is pinched The pneumatic tire characterized by being alike and bias 
characteristic R=l-1.25alpha-(l-beta)-(l-gamma)-0.017 and theta of the touch-down load burden in said 
based tread land part being in the range of 0.3-0.7. 



[Translation done.] 
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